Objective: This study was conducted to show Neuroprotective effect of aqueous extract of Centella asiatica in scopolamine induced cognitive impairment in mice. The improvement of cognitive impairment with Centella asiatica was compared against standard drug (Donepezil 50 µg/kg). Methods: Swiss albino mice (20-25 g) of either sex were randomly divided into 5 groups of 6 animals each. All the animals except the control group, received scopolamine (0.05 mg/kg) for 14 days.
INTRODUCTION
Dementia is defined as a loss of intellectual abilities that is severe enough to interfere with social or occupational functioning. Cognitive impairment is a progressive neurodegenerative disorder and causes significant dementia in elderly. Alzheimer's disease (AD) is the most common cause of dementia, comprising 50-70% of all cases. 1 AD is characterized by early memory deficits, followed by the gradual erosion of other cognitive functions. The most severe Neuropathological changes occur in the hippocampus, followed by the association cortices and Subcortical structures, including the amygdala and Nucleus Basalis of Meynert. 2 The AD brain is characterized by massive neuronal cell and synapse loss at specific sites, as well as β-amyloid plaques and Neurofibrillary lesions.
The major protein component of plaques is the polypeptide Aβ that is derived from Amyloid Precursor Protein (APP). The Neurofibrillary lesions contain hyper phos-phorylated aggregates of the microtubule-associated protein Tau and are found in cell bodies and apical dendrites as Neurofibrillary Tangles (NFTs), in distal dendrites as neutrophil threads, and in the abnormal neuritis that are associated with some β-amyloid plaques. [3] [4] [5] [6] Majority of animal models to induce AD are based on the cholinergic hypothesis of AD. Degeneration of cholinergic neurons in the Nucleus basalis of Meynert, situated in the basal forebrain and primarily projecting to the Neocortex, occurs early in the course of the disease. 7 A correlation between cholinergic deficits and both cognitive symptomatology and the extent of Neuropathological alterations in AD was reported. 8, 9 The most commonly used pharmacological model related to cognitive impairment or AD is scopolamineinduced amnesia. 10, 11 which has increased our knowledge of the role of the cholinergic system in cognition and allows preclinical evaluation of symptomatic efficacy of cholinomimetics, including mainly compounds with presumed Acetylcholinesterase inhibiting activity 12 and muscarinic receptor 1 agonists. 13 Scopolamine, a microtubule disrupting agent causes cytoskeletal alterations and axonal transport dysfunction 14 leading to death of cerebellar granule cells, olfactory bulb neurons, cells of sub ventricular zone, dentate gyrus cells, and basal forebrain cholinergic neurons, 15 thus causing cognitive impairment. Central administration of scopolamine causes excessive free radical generation and oxidative damage that can be positively correlated with the extent of cognitive impairment. 16 Scopolamine administration is characterized by progressive deterioration of learning and memory, oxidative stress, and decrease in acetylcholine turnover.
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MATERIALS AND METHODS
Preparation of Aqueous Extract:
Leaves of Centella asiatica (CA) were collected from local garden in Coimbatore, dried in shadow, and subsequently grounded. The plant was authenticated for their correct botanical identity by the chief botanist. Powdered samples (250 g) were refluxed with 1.5 liters of distilled water at ratio 1:6 for 3 hours at temperature approximately 40°C. The extracts were left to cool at room temperature before it was filtered. 17 By filtering we removed the debris of plants and then it was freeze-dried to yield a residue. The mixture was subsequently concentrated at 35ºc in hotplate. The extract was preserved in deep freeze in air tight container. Animals: Swiss albino mice (20-25 g) of either sex were procured from the central animal house of the Institute. They were housed in standard polypropylene cages and were kept under controlled room temperature at 25 ± 20C in a 12 h light /dark cycle. Animals were fed dry pellets and water ad libitum. The animals were accustomed during the day time to new environment for at least 3 days prior to the experiment. Institutional Animal Ethics Committee approval was taken before the study has started (KFMSR/IAEC/2013/004; dated 04.10.2013). The ethical guidelines of CPCSEA for the investigation on animals followed in all the tests. Elevated Plus Maze (EPM): Mice were divided into 5 groups. Each group was consisting of 6 mice. The elevated plus maze consisted of two opposite black open arms (50 X 10 cm), crossed with two closed arms of the same dimensions with 40 cm height walls. The arms were connected with a central square of dimensions 10 cm. The entire maze was elevated to a height of 50 cm from the floor. Memory was tested on day one in the elevated plus maze. Animal was placed individually at one end of the open arm facing away from the central square. The time taken by the animal to move from the open arm to the closed arm was recorded -it was considered as the initial transfer latency (ITL). Animal was allowed to explore the maze for 20 seconds after recording the ITL and then returned to the home cage. If the animal did not enter the enclosed arm within 90 seconds, it was guided on the back into one of the enclosed arm and the ITL was given as 90 seconds. Retention of memory was assessed by placing the rat in an open arm on day 14 and day 21 and it was termed as the first retention transfer latency (1 st RTL) and second retention transfer latency (2 nd RTL), respectively.
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STATISTICAL ANALYSIS
Data were expressed by Mean ± SEM. For comparison among the groups we used ANOVA with multiple comparisons by Posthoc Dunnett t-test method. Statistical analysis done by using SPSS for windows (V: 17.0). Statistical significance was considered p<0.05 level.
RESULTS
Elevated Plus Maze (EPM)
The mean duration of initial transfer latency, 1 st retention transfer latency and 2 nd retention transfer latency for all the groups were recorded. The duration was decreased with CA 300 mg/kg significantly (p<0.001). But on comparison to the standard drug donepezil, it was low. It implies that CA 300 mg/kg significantly (p<0.001) decreases the duration of 1 st and 2 nd retention transfer latency in scopolamine induced cognitive impaired mice. The percentage decrease in duration was compared with control and it was found to be statistically significant (p<0.001). Shown in the (Table 1 & Figure 1 ). CA having dose dependent improvement in cognitive impairment on EPM.
DISCUSSION
This study was aimed to evaluate the Neuroprotective properties of CA in comparison with standard drug using animal models. CA is a perennial stem less herb, indigenous ingredients of ayurvedic medicine. It is mainly used for its memory enhancing property, anti-inflammatory, immunomodulating, anti-proliferative, antitumor, antibacterial, and Antioxidant 21 properties. In the present study CA was used in a dose of 150 and 300 mg/kg as cognition enhancer. In these doses CA decreases the duration of 1 st and 2 nd retention transfer latency as compared to control in a dose dependent manner. But CA 300 mg/kg was showed a significant (p<0.001) reduction in 1 st RTL & 2 nd RTL.
Scopolamine induced cognitive impairment in mice and elevated plus maze is a best suitable test for evaluating Neuroprotective properties of drugs, because it is the best-validated preclinical test that predicts drugs effective against cognitive impairment in mice. Scopolamine administration is characterized by progressive deterioration of learning and memory, oxidative stress, and decrease in acetylcholine turnover. 17, 18 CA leaf extract has been reported to improve spatial learning performance and enhance memory retention in neonatal rats during growth spurt period and also found efficient in enhancing hippocampal CA3 neuronal dendritic arborization in mice. 22, 23 In our study, CA showed Neuroprotective activity with 150 and 300 mg/kg but it was significant in 300 mg/kg group when compared to control group. It has low activity when compared to that of standard drug donepezil. In this study, when scopolamine is given, showed memory impairment in elevated plus maze tasks which were attenuated by CA treatment. So, the chronic administration of CA was able to improve the cognitive deficit and attenuated oxidative stress, suggesting that CA improves cognitive task.
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CONCLUSION
Hence, the present study suggests that long term administration of CA prevents scopolamine-induced cognitive impairment and associated oxidative stress. Thus, the use of CA is promising for the treatment of Alzheimer's diseases (AD) and other neurodegenerative disorders.
